Let us see what the effect will be when the value of z as obtained from Q = 0 is substituted in equations (1). Suppose that the substitution has been made in X and Z. It is easy to see that X z and Z z are equal to zero, and that to differentiate X completely with respect to x, it is necessary to differentiate with respect to x and then to use the function of a function rule, thus X x -\-X z (dz/dx), and similarly for the other letters. Thus using the fact that Q = 0, we may write the equations (5) 
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where a is the parameter of this continuous one-parameter group of transformations, and where a = 0 corresponds to the identical transformation. We restrict ourselves to transformations (1) for which the ^(r)'s exist and are continuous in the interval J:0<r<l; K(x, s | a) and dKldx are continuous in x and s in the square S:0<x<l, 0<s<l; and dKldx is not identically zero when a ^ 0.
The infinitesimal transformation corresponding to (1) will be of the form
where
as the extended group of infinitesimal transformations.
Here follow the well known relations* between the kernel K(x, s\a) of the Fredholm finite transformation (1) and the kernel H(x, s) of the corresponding infinitesimal transformation (2): (2) (9) ifWo), ï/W)] = 0 in y and */.
Since the analyticity of our functionals insures the validity of a Volterra variation, we may use Volterra's* form of the variation of a functional. Then condition (9) Substituting in (10) the values of dy(t) and <V(0 as given by (2) [July,
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where & = £+1. Equating coefficients of similar terms in 2/ and y', we find
which can be written in the form (8). Hit, U+u) H^t, ti+k) must be independent of U+iu and hence it is necessary that it be a function of t alone, say cp(t). On applying (14) until fi t u is written in terms of ƒ 's with second index zero, we get the recurrence formula o(t, k,..., ti, ti+i,..., u+k-i) . By hypothesis fï+u, o is symmetric in all its arguments. Therefore, interchanging t± and fc+i leaves the right-hand side of (16) 
Calculation of the Invariants f[y(?o), i/(vb)]*
(16) fi,k(t ± , t 2 , . . . , ti] ti + i, . . . , ti+u-1, t) = (-i) k l<p(t)Tfi+ k ,K(x, s | a) 1 v* i-1 (19) =2+ f(s)^' c •••ell V<fc)ö<i • • • dit-i.
